to 10% of its original value6).
The receptor potential in a frog muscle spindle is also reduced to 10-30% of the initial value in Na-free solution4,23 Preparation. Adult cats of either sex were used in the present experiments. Cats were anesthetized by intraperitoneal injection of 5-ethyl-5 isoamyl-barbiturate (sodium isomital) of 50 mg/kg and the abdominal cavity was widely opened by midline incision in order to expose the whole mesentery of the small intestine. At the root of the mesentery the superior mesenteric artery, vein and the branches of the mesenteric nerve were carefully isolated, and heparin (1,000 i. u./kg) was, administered intravenously. Subsequently all the branches associated with mesenteric brood. vessels were ligated except that supplying the corpuscles.
Care was taken not to cut vessels which had not been ligated previously.
A piece of the mesentery containing several corpuscles with nerve fibers and blood vessels supplying them was fixed on a lucite, plate (FIG.1) actual record, which demonstrates impulses in the upper trace and stimulating pulse s in the lower trace.
With such a method which records impulses as well as the amplitude of stimulating pulses together , changes in the threshold of a corpuscle for mechanical stimuli could be observed easily throughout an experiment .
Perfusion technique. A polyethylene tube was inserted into the mesenteric artery at one end and at the other connected to a tap, to which two polyethylene tubes were joined, the one tube being connected to a bottle filled with Ringer-Locke solution and the other to bottle with the test solution.
At the same time the mesenteric vein was cannulated with a polyethylene tube.
To perfuse a corpuscle , pressure was applied to the bottle filled with perfusing solution and the tap was opened , the artery thereby being filled with the solution from the bottle. Solutions which had circulated through the preparation flowed out from the tube inserted into the vein . Care was taken to prevent leakage of perf using solution in the circulating system. All solutions were passed through a fine filter before reaching the preparation to eliminate particles which might have occluded small branches of the artery . The pressure applied to the system was 100-200 mmHg as measured by a mercury manometer .
Solutions. The normal saline solution was a modification of the Ringer-Lecke solution (mM: NaCl 154, KCl 5.6, CaCl2 2.16, NaHCO3 2 .4). Na-free solution was made by substituting NaCl for 308 mM sucrose and NaHCO3 for 2.4 mM KHCO3 and at the same time by reducing KCl to 3.2 mM. In Li solution NaCI was replaced by 154 mM LiCl . 
RESULTS
Perfusion with normal solution.
In some cases, when the preparation was perfused with the normal saline solution, a burst of impulses was observed at the beginning of perfusion, and spontaneous discharges disappeared gradually.
In some other cases impulses of a smaller amplitude appeared synchronously with movements of the small intestine attached to the mesentery. These impulses are considered to originate from mechanoreceptors situated at the junction between the mesentery and the intestine and identical to those discribed by BESSOU and PERL2), because light touch on that part caused a burst of impulses of a small size.
The impulse appeared by increasing the strength of mechanical stimuli to the Pacinian corpuscle, and subsequently the threshold of the corpuscle or the stimulus strengh, at which the corpuscle just followed repetitive stimuli in a one-for-one manner, was determined.
In some cases a threshold change was observed during the course of perfusion, especially when pressure applied to the perfusing system was changed because of movements or distension of the artery.
In such cases the stimulus strength was adjusted to the initial value by moving the glass stylus placed on the corpuscle.
In most cases marked changes in the threshold were not observed for 30-60 min after the onset of perfusion with normal solution.
Perfusion with Na-free solution.
When the corpuscle was perfused with Na-free solution, the threshold for mechanical stimuli increased and then initiation of impulses was blocked within 5-10 min. Immediately after the Nafree solution was replaced by the normal solution, impulses reappeared within 30 sec, the threshold gradually returning to the initial value. Since a nerve impulse is not abolished till the concentration of Na+ in the external fluid falls to 5-10%14), abolishment of the impulse after perfusion with the Na-free solution indicates that the sodium concentration in the external fluid around the non- The left column in TABLE 1 represents the time taken for disappearance of the impulse after perfusion with Na-free solution and the recovery time for the threshold to return to the initial level after replacing Na-free solution by the normal one. The time taken for disappearance of the impulse ranged from five to 15 min (mean 8.2 min) and the recovery time from two to 10 min (mean 3.6 min). The results were consistent with those obtained by DIAMOND, GRAY and INMAN6), but in the present experiments it took relatively longer time for the impulse to disappear than in the experiments by DIAMOND et al. 6 ), who reported that the time required to block of the impulse was about one min after the onset of perfusion with Na-free solution. The discrepancy in the blocking time between the present experiments and theirs may be due to the difference in the perfusion methods, because in the present ones the relatively wider part of the mesentery was perfused through three or four branches of the mesenteric artery, while in the latter only one corpuscle was perf used.
Therefore, in the former cases it took a longer time to replace the external solution surrounding the non-myelinated nerve terminal with Na-free solution than in the latter.
Perfusion with Li solution.
When the corpuscle was perfused through the mesenteric artery with Li solution, the threshold hardly changed within the initial 10 min, but thereafter it gradually increased till finally the impulse initiation was blocked within 17-35 min after the perfusion.
Immediately after blocking of the impulse, the Li solution was replaced by the normal solution, but the impulse did not reappear for 30-40 min this is in contrast to immediate recovery of the impulse blocked by Na-free solution.
The effect of Li solution on the threshold of the corpuscle is shown in FIG.4 , in which arrows indicate the time when Li solution was replaced by the normal one.
The time taken to cause disappearance of the impulse after perfusion with Li solution and the recovery time in nine experiments are summarized in TABLE 1. The time taken to block the impulse and the recovery time are on the average 22.15 min and 30.7 min, while in the case of perfusion with Na-free solution they are 8.2 and 3.6 min respectively.
Since the latter fact suggests that 90-95% of NaCI in the external fluid around the non-myelinated nerve terminal would be replaced by LiC1 within 8 min after perfusion with Li solution, the former fact indicates that the nerve terminal still has an ability to initiate the impulse for about a further 10 min in the solution containing mostly Li ions, though the threshold markedly increases.
However, a question may be raised whether initiation of impulses is abolished in the nerve terminal The filled circles represent the threshold and the empty one the amplitude of the action potential.
ing 11.2 mM KCl, the threshold slightly decreased (FIG. 6) and spontaneous discharges were observed in a few cases. The corpuscle perf used with 28 mM K-solution showed a marked increase in the threshold and the impulse was blocked abruptly. As soon as the impulse was abolished, perfusion of the corpuscle with the normal solution was started, and then the impulse reappeared, the threshold gradually returning to the initial level. In the case when the corpuscle was perf used with 2.8 mM K-solution and K-free solution, the threshold tended to rise slightly, but other notable change was not observed, though perfusion with K-free solution had been continued for one hr. Perfusion with 1.08 mM Ca-solution produced a slight decrease in the threshold, and that with Ca-free solution produced a slight threshold increase within a few min after the onset of perfusion, but thereafter the threshold remained at a steady value for one hr. The relationship between the threshold and the Ca concentration in the perf using solution is presented in FIG. 7B . The f act that the impulse was still observed for one hr. in Ca-free solution, 
